Role of the Brk SH3 domain in substrate recognition.
Breast tumor kinase (Brk) is a nonreceptor tyrosine kinase that is overexpressed in a high percentage of breast carcinomas. Brk contains SH3, SH2, and tyrosine kinase catalytic domains in a similar arrangement as Src family kinases. In this study, we explored the roles of the SH3 and SH2 domains in Brk regulation and substrate binding. We introduced a series of mutations into Brk that were predicted to disrupt the intramolecular interactions involving the SH3 and SH2 domains. These mutant forms of Brk displayed higher activity than wild-type Brk when expressed in human embryonic kidney HEK293 cells. These studies also allowed us to pinpoint the intramolecular binding site for the SH3 domain. To examine substrate binding, we compared binding and phosphorylation of Sam68, a physiological substrate of Brk. These experiments showed that the SH3 domain plays a particularly important role in substrate recognition. We confirmed this conclusion using a series of synthetic peptides in which a substrate sequence was coupled to an SH3 or SH2 ligand. The SH3-binding substrate had a significantly lower K(m) than a control, while no difference was observed between an SH2-binding substrate and a control. Taken together, our data suggest that SH3 interactions will govern phosphorylation of many substrates by Brk.